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(57) Abstract 



Flexible implants (1, 2, 3) for the stable flexible oste- 
osynthesis of the femur and tibia fractures. In order to 
achieve osteosynthesis stabilizing the fracture gaps, they 
are made of short rods (1, 2), one upper and one lower, 
used in the osteosynthesis for the fracture of the femoral 
neck, as well as of a long rod (3), used as such or with an- 
other long rod (3) and with the short rods (1, 2) in case of 
stabilizing the double gap fractures crossing the femur 
neck and every part of the femur placed under the greater 
trochanter, or only with another long rod (3) for stabilizing 
the diaphysary fractures of tibia and femur. Working in- 
strumentation required for achieving an efficient surgical 
operation in the stable flexible osteosynthesis by means of 
the flexible implants (1, 2, 3) are also disclosed. 
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gT.CTTBLB TMPLAM3 FOR 3TABLB 7.T .CTTBT.H CBTE0SYMTHE3I3 OP 
FRACTURES 0? 7EMUR AND TIBIA. RESPECTIVELY AB33 WORKING 

INSTRUMENTATION 

The present invention refers to flexible implants used in the 
stable flexible osteosynthesis of femoral neck and greater troohanter 
fraotures, of eubtroohanterian, mediodiaphysary, aaper- and inter* 
oondylian fraotures of femur and of diaphyaary fraotures of tibia* 
as well as to the working ins trumentation required for the introduc- 
tion/ ax traotion of the flexible Implants in/from the bone. 

There are known flexible implants for the osteosynthesis of gaps 
of tibia diaphyaary fracture and of femur super- intercondyli an, medio- 
diaphysary and subtroohanterian fractures or of the instable fraotures 
of the greater trochanter, made up of a long, thin body provided with 
a long middle part, oonneoted through a ourved part to short, fore 
and, respectively, posterior end parte, the posterior one being con- 
tinued with a flattened part in whioh a window is made, as well as 
flexible implants for the osteosynthesis of the gaps of femoral neok 
fraoture, whioh are made up of a body provided with a straight, long 
part oonneoted through a ourved part to a short end part, the straight 
part being oontinued with a flattened posterior part in whioh a win- 
dow or a stick-shaped part is provided. 

The disadvantages of these implants oonsist in the fact that the 
mounting finally obtained by introducing more than two flexible im- 
plants In the bone, in view of stabilising the gap of fracture is 
diffioult to be aohieved and is highly rigid, whioh uselessly prolong 
the surgery time, also oreating, due to the rigidity, biomeohanical 
conditions not promoting the fraoture healing, and their fastening in 
the bone does not offer reliability in course of the time, sinoe 
there is the possibility of their slipping, which may appear outside 
the bone, perforating thus the tegument, or in the medullary channel, 
a fact whioh leads to the loss of the fraoture gap stabilisation. 

There are known instrumentations for the introduction/ ax traotion 
of a flexible implant in/from the bone, containing an instrument for 
hammering a thin, long, flexible Implant, made up of a body provided 
with an aotive end, having a plugged ohannel in whioh the flattened 
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part of toe implant penetrates and in a middle sone of the body a 
pierced hole ia made through which a rod ia introduced, by means of 
which the implant poaition oan be changed during the hammering 
(French patent No.22376o9), an instrument for extracting the flattened 
part of the implant from the bone diaphysis cortioal shell, in riew 
ef or eating the possibility of its extraction from the bone, made up 
of an elongated body, provided with a key-shaped active end and a oir- 
oular ocllsr-provided end and a short flattened part between whioh 
there is a cylindrical pact (Synthes), an instrument also used for 
lifting the flattened part of the implant, formed of a body having an 
aotive flattened end, upward ourved (proepeotus OBC-B76), an instru- 
ment for making a hole in the bone for the introduction of the long 
flexible implant according to a certain line, made up of a body with 
a straight part, delimited by fore and, respectively, posterior parts, 
inolined as against the straight part, the fore part being continued 
with an aotive end, upward curved, with four edges converging to the 
top, each edge being formed of two atraight parts making an obtuse 
angle (prospeotus OBO - B58), an instrument for the extra* tion of the 
long flexible implant from the bene, made up of a long body ended with 
a stiok-shaped end and a handle, the staok-shaped end being looated in 
the window made in the flattened part of the implant (oatallogue 
AESCULAP, page 42), an instrument for hammering the implants in oase 
of stabilizing the femoral neok gap of fraoture, made up of a orank-_ 
shaped body, ended with a lower, aotive end in whioh a plugged channel 
is made so as to aocomodate the flattened part of the implant, and in 
the middle sone of the body a rod is mounted for positioning during 
the implant hammering (Prenoh patent No.22376o9) i an instrument for 
modifying the curvature of the flexible implants, made up of a handle 
to whioh a body Is fastened, this body being provided with two fixed 
jaws, inolined as against a horiaontal plane, delimiting an opening 
in whioh the implant la introduced (oatalbgue ABSCULAP, page 27), an 
instrument for guiding the long flexible implant during the hammering, 
made up of a long, oylindrioal body, in whioh the long flexible implant 
is introduced, the body being provided with a threaded end which is 
fastened into the ooupling of an anvil, to whioh a rod is mounted for 
positioning the implant during the hammering (Prenoh patent Sa.22376o9) 
an instrument for extraoting an Implant from the bone, provided with a 
stick-shaped rear end, formed respectively of a long body ended with 
a handle and of a plate-shaped, flattened part, upward curved, having 
an end part backward, directed (proapeotua OSS, 02), an instrument for 
aohieving an impaot in view of extraoting the flexible implant from 
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the bona, formed of a cylindrical body to which a tail is jointed by 
means of two bolts , so that one may avoid during the hammering the ris. 
of seising the body to the rod of the extraction instrument (prospeo- 
tus OEC-A59)i and an instrument for fastening the implant, in view 
of its curving, made up of a support to which a body is fastened in 
which a recess is made for mounting a fixed lower jaw, upward shaped, 
and a moving upper jaw supported by a rod aotuated through an ecoen- 
trio by a handle (catallogue AESCULAP, page 27) » an instrument for 
creating the impact force, made up of a tail provided with a longitu- 
dinally elongated window Jbo which it is fastened a cylindrical aotlve 
end, finished with flat surfaoes, the tail fastening to the end being 
made in the middle zone of the latter .( oatalldgue AESCULAP, page 27) » 
an instrument for pushing a flexible Implant into the bone, formed of 
a cylindrical body ended with an anvil and a cylindrical active end 
with the external diameter higher than that of the body rest, in which 
it is .made a circular channel delimited by a straight wall, in which 
there may be introduced respectively the flattened part of the implant 
and a multi-functional handle, formed of a tail to which there is fas- 
tened a body, in which a longitudinal channel is made, its fore part 
being delimited by a shaped wall, the channel communicating with a 
transversal channel in which a yoke-ended lock is mounted under the 
action of the force itored in a spring (oatalogue SYNTHESIS )• 

The disadvantages of these instrumentations consist in the fact 
that the instruments for hammering a long, flexible implant, for re- 
moving away the flattened part of the implant from the bone diaphysis 
cortical shell, for hammering the implants in the oases of stabilising 
the fracture gaps of the femoral neck, for guiding the long flexible 
implant, and, respectively, for pushing the Implant into the bone 
cannot be used ex oept under the conditions when the implant is ended 
with a flattened part or with a stick-shaped end, the instrument for 
curvature modifying does not allow the proper fastening of the im- 
plants, exoept in the middle sone, the instrument provided with a 
plate-shaped part for the detachment from the bone cannot be used, 
exoept in oase of the implant with one posterior end shaped as a stlok, 
the instrument for achieving the Impact required for the extraction 
of the flexible implants from the bone is diffioult to handle, sinoe 
it does hot allow the rotational motions of the tail, as against the 
body, the instrument for fastening the implant in view of its ourving 
does not allow its curving, except in the middle sone, the instrument 
for creating the foroe of impaot requires the application of a rela- 
tively big effort when there are neoessary Impact forces of high va- 
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lues, and the multi-functional handle doea not allow to apply, by mean, 
of it, forces with relatively high values to the instruments fastened 
to it and it oannot he positioned and kept in the desired position, 
axoept by hand* 

The object of the present invention consists in achieving osteo- 
syntheses whioh stabilise the fraoture gaps, enabling the patient's 
recovery in a abort period, under the conditions of making less injur- ' 
ing operations, with minimal blood losses and with the possibility of 
making them in all. ages and of minimising the premature and later local 
and general complications of the fractures* 

She theme;* solved by the present invention consists in achieving a 
mounting whiofai stabilises both the instable fraoture gaps and the ex- 
tension of the prinoiple of flexible osteosynthesis with the known 
biomechanioal benefits for all fractures of femur and tibia diaphyais, 
the stability of the mountings in course of the time is ensured in case 
of short flexible implants by their fastening to the diaphyais with an 
orthopaedio sorew, in oaae of long flexible implants, through the shape 
of the lower end whioh is looked in the hole for the introduction into 
the bone and being seated with the last part on the edge hear the hole, 
the performing of .the operation both in case of osteosynthesis with 
short flexible implants end with long flexible implants is easily made 
with the instrumentation adapted to the Implant shapes and to the needs 
of the operating times* 

According to the present invention, the implants eliminate the 
disadvantages above mentioned by the faot that they are made of short 
rods, of whioh one is upper and the other one is lower, used in the 
osteosynthesis for femoral bona fraoture as well as of a long rod, used 
as such or with another long rod and with the short rods, in case of 
stabilising the fraoture with double gap, these ones crossing the femur 
neek and every part of the femur plaoed under the greater trochanter 
or only with another long rod for stabilising the diaphysary fraotures 
of tibia and femur and, respectively, the super and intercondylian 
fraotures of the femur,, the short, upper rod being made up of an upper 
aotive part, having a shaped end, continued with an upper part, upward « 
curved, after whioh there follows a long straight part, connected 
through a lower curved part, downward direoted, with a part inclined 
as against a horisontal direction, ended with a lug, the lower short 
rod being made up of an upper, short, straight aotive part, with a 
shaped end connected through an upper part, downward curved, with a 
long part, downward curved, connected in turn by means of an interme- 
diary end, respectively, a lower part, inward and outward curved, with 
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a part inclim as against the horizontal di. jction* ended with a 
lug, the long rod being formed of a long, straight port ended with 
a shaped end f promoting its penetration and directing in the bone, 
oonneoted through lower and, respectively, upper parts, inward and 
outward curved, to a flat, narrow part and to an end widened part, 
which is flat or inward curved, so dimensioned that it stops the 
complete penetration of the long rod in the ' medullary channel, the 
lower, short rod having. in the lower curved part, downward directed, 
a radius of curvature equal to that of the upper part, upward curved, 
between 1 and 3 cm, and the axis of the upper active part is parallel 
to the axis of the part inclined as against a horizontal direction 
and forms with the axis of the long straight part an angle of 4o ..• 
75°, the long straight part having a lower, flat surface limited by. 
an upper surface whose cross-sectional area has .the shape of a trun- 
cated cone | with the small base placed .toward the lower, fla.t sur- 
face, the lower shor.t rod having, in the long, downward curved part, 
a radius of curvatuxe between 7 and lo cm, .and the radii of curva- 
ture of the intermediary and., respectively, lower parts, inward and 
outward curved are equal to each other and have values between 1/2 
and 1/3 of the curvature radius, of the long, downward curved, part, 
these radii being lower than the curvature radius of the upper, down- 
ward curved part, the. plane in which there is placed the. lug, the 
latter having a lower, flat surface limited by a truncated cone- 
shaped area with the small base located., toward the lower surface, 
forming with a horizontal plane an angle of 4o 7o° and the axis 
of the upper,. short, straight part forms with a horizontal plane on 
angle of 4o° »*« 7o°«, the long rod having the active, shaped end 
provided with an upper inclination up to 45° and a lower inclination 
up to 3o° or with edges delimiting some faces converging to the lon- 
gitudinal axis of the long rod* the lower and, respectively, upper 
parts, inward and outward curved, having radii of curvature with 
values between 3 and 5 mm, and the end part is delimited by the flat 
narrow part f through some steps inclined as Gainst the longitudinal 
axis of the rod, forming with thiB one an .acute, angle of 6o° 0 .<. 75° 
symmetrically disposed as against the respective axis, the lower. and 
respectively, upper, inward. -and downward curved parts being half- 
flattened, the widths of these parts being equal to the width of 
the fla.t, narrow part and with the diameter of the long straight 
port, respectively.* . . 

In accordance with the present invention, the instrumentation 
eliminates the above mentioned disadvantages sinc9, in order to 
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a.tabilize ttu fracture gaps, under the cono^tions of performing • 
less injuring operation, with minimal blood losses, for the intro- 
duction of -the long rod through the hole made in the bone and of 
the mentioned loner, shor.t rod through the hole made in the- bone, 
there are usedtan instrument formed of a short body, provided with 
an active end, with a frontal recess, delimited, at the lower side • 
by a lower wall, in- which it is made an elongated seat, communicat- 
ing..with a seat made in a vertical, wall, sidewise delimiting the • 
recess, the sea-t shapes being. so aelected as to enable the penetra- 
tion of the lower, inward curved part of the long rod in the oeat 
made in the walL,when a fragment of the long, straight part of the 
long rod penetrates in .the elongated seat* and the upper, outward 
curved part of the respective rod is. placed in the frontal tecess, 
opposite to which the body has a ciiaular collar, connected, through 
a shaped part, with.a short rod in which there is provided a central 
circular seat, a pierced, hole-being made in the body, its diame ter 
beiirg so selected as to enable the introduction of the long,straigbt 
part of the long rod through it, in view, of correcting the curvatu, 
re, -reason for which it is also introduced through a pierced hole, 
made in the long body of an instrument for lifting the long rod in 
view of its extraction, from the bone,, the body, being ended- with an 
active, -upward curved..end, in which an upper recess is made being 
so shaped as to enable the- pene tration of the straight long part of., 
the long rod, near the lower inward curved part of the long rod, the 
body having, opposite- to the upper recess, a circular collar, con- 
nected through a shaped part with a short rod, in which a circular 
hole is made for the. initial introduction of the upper short rod 
over a dep.th of 3 .~ 4 cm, an instrument being used in the hole 
made in the bone, the instrument in question being made up of a body 
to which an anvil and a suppor.t are fastened, the anvil having a - 
short, cylindrical part provided with a circular recess and the sup- 
oort has a "threaded rod which may be introduced/extracted in/from 
a L-shaped channel communicating with the outside, made in a band in 
which thora is also worked a longitudinal channel, ended with a cir- 
cular part, -having a dimension higher than that of an end delimit- 
ing the recess at the. top, so that it is possible to displace the 
anvil along the channel, when the band is placed in front of the 
jecess, the fastening of the band being achieved by means of a nut 
threaded on the rod, the. body having a straight part, to which the 
anvil and the support are fastened, delimited respectively by a 
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shout part inclined as against the longitudinal axi3 of the straight 
part and also by a part inclined in the same direction as the short 
part against this axis, the inclined part being connected, .through 
a circular, collar ..and .a shaped part, to a short rod, provided with a 
circular seat,.. the anvil having an upper, straight part connected 
with an inclined part with the longitudinal axis parallel to that of 
the short, part, provided with an upper, inclined surface, whose axis 
is parallel -to the longitudinal axis of the inclined part, the band, 
being provided with an end,. shaped par.t having the shape of a circle 
arc in cross-sectional area, -which makes with the longitudinal axis, 
of the straight part an angle lower by 5 c «*«lo° than the angle form- 
ed by the short part with .the. same axis, the final positioning of- 
the upper, short rod in the neck being made by means of an instru- 
ment made up of a short body, ended with a shaped end, inclined with 
an angle higher than 9o° as against the body axis, having a diameter 
higher than the rest of tha body, provided with a straight frontal 
face,, at the respective end, an elongated seat being made, delimited 
at the rear side by a semi-circular wall so dimensioned that, by in- 
troducing the lug of the .upper Bhort rod in it, its part inclined as 
against a horizontal direction remains outside, the body being con- 
nected., through a circular- collar and a shaped part with a short rod 
provided with a circular seat, a handle being used for the introduc- 
tion or the.-ex traction of the short and, respectively, long rods in. 
and from the bone, this handle enabling during the operation to fas*> 
ten the instrument for .introducing the short, the lower and, respec- 
tively, the long rods ;an instrument for the final hammering of the 
long rodjan instrument for the final introduction or lifting of the 
long rod, in view of its extracting in/from the bone; an instrument 
for lifting the long rod, ..in view of its extraction; an instrument 
for achieving the adequate line of introducing the long rod in the. . 
bone; an instrument for extracting any of the short and, respective- 
ly long rods from the bone; an instrument for hammering the short - 
rods in view of their introducing in the bone; an instrument for the 
final introduction of the upper short rod; ari instrument for modify- 
ing the curvatures of the short rod ends; an instrument for detach- 
ing the long rod from the bone and,, respectively an. instrument for 
introducing the upper., short rod over a depth of 3 4 cm, being 
possible to rotate the handle during the operation so as to position 
the long rod in the medullary channel or the lower, short rod in 
the neck, by means of an instrument formed of a long, cylindrical 
body ended with a posterior, and, respectively, a fore cylindrical 
collar, with a diameter lower than that of the collar, frontwise 
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provided with a shaped circular recess so aa to enable the intro- 
duction oFl*^ or of lower, in-^ 
ward-curved part of.. the long rod} a handle made up. of- an outside . 
shaped -body, provided" with a longitudinal window, ended with a fla- 
red part, the window being-made in a- middle part of the body, con- > 
tinued with a posterior envil and, respectively, an active end of 
cylindrical shape, in which-i.t is made a-longitudinal, cylindrical - 
channel, continued with a recess delimited by a shaped wall commu- 
nicating with the outside -through a cylindrical seat, in a plane 
perpendicular to the plane- in which there is placed the channel, in 
the* axrti-ve; end a cylindrical channel being made, its longitudinal, 
axis being placed under the oxis of the- longitudinal channel, com- 
municating with the outside through recesses and opposite located, 
the respective channel accomodating a lock provided with a fore, 
thin part and a posterior, .thick, cylindrical part in which there 
are., made two circular channels- shifted as against the transversal 
axis of the channel, the fore-part being mounted under the action 
of a force stored in a spring, which is supported respectively on 
a shoulder limiting the recess and also on a fore stopper, mounted 
in connection with the look, with the possibility of displacement 
in the recess, which allows to bring, as .the case- may be, the thin - 
part in front of the channel from the recess where a posterior stop- 
per is located having the possibility of- displacing and with which 
the lock makes a single piece, -the. channel communicating. with ano-. 
ther channel placed. -in the same- plane as the other channel, perpen* 
dicular to the latter, in which, under the aotion of the force sto- 
red in a spring, a ball is placed, this ball penetrating depending 
on the. lock position in one of the channel, the keeping of the 
spring: in the channel being made by means of . a screw, the rotation 
of the; handle around the- longitudinal axis depending on the. needs, 
when introducing the lower, short rod or the long rod in the bone,, 
is made by means of the instrument for. finally introducing the men- 
tioned rods in the bone /which is placed in the flared part of the 
longitudinal window,.. all instruments which are handled by means of 
the handle having one of some collars connected, through one of the 
shaped parts with one of the short rods, provided with one of the 
circular seats, which enables their locakingj for guiding the long, 
rod- during its initial introduction in the bone, in other construc- 
tive version, it contains an instrument fastened in the handle, 
formed of a long body, in which a jaw is fastened by means of a nut, 
the body having a long part connected through a circular collar and 
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a shaped par.t with a.short rod, provided with a circular seat, op- 
posite to the collar,, the body being provided with a jaw provided . 
on the frontal surface with a semi-circular recess, having the Ion-, 
gitudinal axis parallel to that of the long part, the jaw being con- 
tinued with a short rod, outside threaded, having the longitudinal 
axis in the extension of the long part which serves for guiding the 
jaw, reason for which the latter has a, pierced hole through ihioh 
the rod. penetrates, a recess having the same shape as the semi-cirou 
lar recess being positioned in fxont of the jaw recess, by fastening 
the jstf by means of a nuti for. modifying the curvatures of the lower 
downward ourved and, ^respectively, outward curved parts of the short 
upper and, respectively, lower, outward curved parts of the short,, 
upper, and, respectively, lower rods, and of the straight, long, part 
of the long rod, depending on the needs, due to the bone shape; in 
another.. constructive -version, it contains an instrument made up of 
a sle.eve with sidewise flared edges, jointed wi.th a short bolt, with 
a U-shaped support, in which there are made a recess and, respecti- 
vely, same marginal, longitudinal.. slits, separated from the recess, 
by a wall, a stopper being fastened- to the support, the former comf 
ing into contact with the two short, posterior arms jointed in turn 
with a short bolt to two fore short arras, the latter being bolt- 
jointed to.- the support, a long, sidewise flattened part being also 
bolt- jointed in front of the recess, pierced holes being drilled 
along the longitudinal axis of this part, which has an external, cir 
cular collar, used for limiting the. displacement of a sleeve along 
it, as a result of the contact between the collar and a. lower edge . 
of the sleeve, which is sidewise cut so that it may come in contact, 
sidewise,. with the par.t, pierced holes being drilled in the sleeve,., 
having the same diameter and the same distance between them as those 
of the holes from the long part, beside ..the holes which are placed 
along the longitudinal- axis of the. sleeve ,~ the latter having also 
hear a fore, inclined, end, two holes located on either side of the 
longitudinal axis, the sleeve being possible to be closed with a 
plate, in which there are. mounted thick bolts, which may penetrate 
through the holes from the long part and..from the sleeve and, res- 
pectively, thin bolts-which may penetrate in -the holes near the 
fore end of the sleeve, the arms being provided, in order to achieve 
more accentuated curvatures of the long part, of the long rod, with 
upper recesses communicating with the outside, placed at the some 
level when the arms are brought in working position, in which it is 
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introduced the rod, which is, in thia position, located under the 
long part and. the sleeve, .by displacing.. downward the sleeve and 
implicitly the part, the rod being curved, the modification of the 
xod curvatures according to the bone shape being made by means of 
the sleeve and. bolts between which there are introduced the rods, as 
the case may be, by keeping -the part in the working position, through 
the holes drilled- in the arms in which a bolt is introduced, the - 
bolt in question being mounted, when not working, in the holes made 
in the supports, in some lower ends of the arms, being introduced . . 
in slits; for transportation ox sterilization requirements the slee- 
ves together with the arms and, respectively, the long part, are ro- 
tating; around the bolt, so as to bring them in the perimeter delir- 
mi-ted' by the support, position in which they are located under the 
wall, and the sleeve is folded- around the bolt, being locked in the 
support, the bolts being secuxed by nuts against loosening, and for. 
preventing the displacement of the component parts during the trans ^ 
port,. namely tho short arms and the part, two spacing parts are pro- 
vided* 

Examples are given below for the achievement of flexible implents 
and of the instrumentation, according to the present invention, re- 
lated to fig#l . 88, -which represent* 

- fig#l, a side view of a short, smooth, upper, flexible implant 
for the osteosynthesis-of the femoral neck; 

- fig»2, a side view of a long, smooth, lower, flexible implant 
for the osteosynthesis of.: the femoral neck; 

- fig»3, a view of the end of flexible implant shown in figure 1, 
which remains in contact with the femoral cortical shell; 

- fig#4j> a side view of. a long, flexible implant for the osteo- 
synthesis of femur and tibia; 

- fig«5, a view of the end of flexible implant for the osteosyn- 
thesis of femur and tibia, which remains in contact with the femoral 
cor ctical. shell; 

- fig#6, a section through the implant, after the plane A-A, re- 
presented. in figure 5\ 

- fig*7, a partial view of an impant for the osteosynthesis of 
femur and tibia achieved in another constructive version! 

- figo8, a side view with partial section of a working instru- 
ment, for hammering flexible implants shown in figures 2 and 4; 

- fig»9, a frontal view of the end of the instrument, shown in 
figure 8 which is introduced in a multi-functional handle; 

- fig.lo, a fr ontal view of the active end of the instrument 
shown in figure 8, in which the flexible implant shown in figure 2 
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oz .figure. 4 ie introduced by hammering; 

* fig.ll, a top view, of the active end of the instrument shown 
in figure 8, in which the flexible implant shown in figure 2 and 
figure 4 is introduced by hammering; 

- fig#12, a vie* with partial section of the active.-end of the 
instrument shown in figure 8 f in contact with a flexible implant 
shown in figure 4} 

- fig. 13, a side view with partial section of a working instruw 
ment.for the final hammering of a flexible implant, shown in figure 4 

- fig .14, a top view of the active end of the instrument shown, 
im figure 13, coming into contact* when hammered, with the flexible 
implant shown in figure 4 I 

- figal5, a view with section of the active end of the instru- 
ment shown in figure 13, in contact with a flexible implant shown 
in figure. 4; 

- figol6, a side view of a working instrument with an active and 
for introducing or extracting in/from the bone the curvature placed 
near, the end to be hammered of 8 flexible implant shown in figure 4; 

- fig .17, a top view with partial section of the working instru- 
ment showji in figure 16 j 

- fig#18, a. side view of a working instrument initially used for 
extracting a flexible implant shown in figure 4} 

- fig.19, a top view and partial section of a working instrument 
shown in figure 18; 

- figo2o, a side view of a working instrument, curved and sharpen* 
ed, with 4 edges, for achieving the directing of a certain line into 
the bone in view of introducing a flexible implant shown in figure 4; 

- fig*21, a section after plane. B-B shown in fig.2o, through the 
wor king- ins t rumen t for achieving the directing of a certain line in 
the bone;. 

- fig.22, a side view of a working instrument with the round and 
bent end of the active end, for extracting from the bone one of the 
flexible implants shown in figures 1, 2 and 4; 

- figo23, a partial top view of the round and bent end of the 
active end of the instrument shown in figure 22; 

- fig. 24, a side view of a working instrument for hammering a 
flexible implant shown in figure 1; 

-.fig. 25, a partial top view of the end for introducing in a 
multi-functional handle the working instrument shown in figure 24; 

- fig. 26, a frontal view of the active end of the working instru- 
ment shown in figure 24; 
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- fig. 27, a section through the instrument, after plane CM?, 

shown in figure 24; " ■ ~ ' ~" — ' ~ — "~ 

- fig.28, a parlial section and view of an aotive end of the 
instrument for hammering a flexible implant, shown in figure 24, 
with.whioh it comes into contaot; 

- fig.29, a partial section and side view of a working instru- 
ment for the final introduction of a flexible implant shown in 
figure It 

fig.3o, a top view of -the instrument shown in figure 29 J 

- fig, 31*. a view in plane of an active end of .the working instru- 
ment, shown iir. figure 29, in contact with a flexible implant; 

- fig. 32, a partial seotion and side view of a working instrument 
for modifying the position of the end of one of the flexible im- 
plants shown in figures 1 and 2 ; 

- fig.33, a transversal seotion, after plane D-D, shown iri fi- 
gure- 32, through the instrument} 

- fig.34, a par-tial seotion and side view of a working instrument 
for lifting from the metaphysia cortical shell the end of a flexible 
implant shown in figure 4} 

- fig. 35, a top view of the active end of the instrument shown 

in figure. 34} 

- fig.36, a side view of a drill for drilling an initial hole in 
the bone ; 

_ fig, 37, a side view of a working instrument for creating the 
impact force required for the introduction of the flexible implant 
in the bone | 

- fig. 38, a partial section and side view of a. working instrument 
for the rotation in the bone of one of the flexible implants shown, 
in figures 2-and 4, by means of the working instrument shown in fi- 
gure. 8, fastened in a multi-functional handle; 

- fig.39, a frontal view of the working instrument shown in 
figure' 38; 

- fig.4o, a partial longitudinal section and view. of a working 
instrument used for guiding a long flexible implant during its in- 
troduction in the bone; 

- fig.41, a tranaversal section,, after plane 8-B, shown in fi- 
gure-4o, through the working instrument; • 

- fig.42, a side view and partial section of a working instru- 
ment for achieving an impact required for extracting the flexible 
implant from the bone, by means of the instruments shown in figures 
22 and 34; 
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- fig. 43, a paxtial aection arid top view of an active end of the 
instrument shown in figuxe 42 j 

- fig#44, a side view and partial section of: a working instxumer 
fox introducing an uppe* , .smooth, short, flexible implant, in the 
bone, ovex a depth of 3«##4- cm} 

. - fig#45, a section after plane S-B, shown in figuxe 44, thxough 
the instrument} 

- fig*46 f a view of an end fox fastening in the multi-functional 
handle of. the. instxuraent shown in figuxe 44; 

— fig*47, a paxtial longitudinal section and view of an active 
end. of the working instrument shown in figure 44, in contact with an 
upper, smooth, short flexible implant} 

- figo48, a frontal view of the active end of the instrument 
shown in figure 44, in contact with an upper, smooth, short, flexi- 
ble implaat transversally sectioned; 

- fig«49, a side view of a working instrument for seizing and 
correcting the curvature of a flexible implant, shown in working 
position;. 

- fig#5o, a transversal section after plane G-S 9 shown in figure 
49, through the instrument; 

fig*51, a top view of the working instrument shown in figure 
49, uith partial sections} 

- fig«52, an axonometric view of the instrument shown in figure 
49 1 - 

. - figo53, a partial, transversal section through the construc- 
tive, detail M G" shown in figure 51; 

- fig#54, a section through the instrument after plane I-I shown 
in figure. 51 | 

- fig»55 r a transversal section after plane J-J, shown in figuxe 
49 thxough the instxument; 

- fig«56, a side view of a plate in which there are mounted 
bolts of the. wox king instxument shown. in figuxe 49 1 

- figo57, a section aftex plane K-K shown in figuxe 49, through 
the instxument} 

- fig,5B, an axonometric view of the working instrument shown 
in figuxe. 49} 

- fig*59, a transversal section after plane L-L, shown in figure 
58, through the instrument; 

- fig«6o, a side view of a working instrument for stiffening the 
long implants in case of their initial hammering or when grasping 
verious instruments for their introduction or extraction in/from 

the multi-functional handle; 
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- fig. 61, a top vie* of an active end of the working instrument 
shown in figure 6o ; V 

-r fig,62, a side view of a multi-functional handle designed to 
fasten various working instruments for the introduction of a flexible 
implant i& the bone; 

- fig.63» a partial longitudinal section and top view of the 
multi-functional handle; 

- figo64 f a transversal section after plane M-M, shown in figure 
63 , through the multi- functional handle; 

-~fig#65, a frontal view of an active end of the multi-functional 
handle; 

- fig. 66, a diagram of mounting short flexible implants combined 
with. two long flexible implants; 

- fig. 67 9 a diagram of mounting short flexible implants combin- 
ed with a. long- flexible implant; 

#H - fig.68, a diagram of mounting two long flexible implants spa- 
tially superposed in two points for the osteosynthesis of super and 
intercondylian, medio diaphysary and subtrochanterian fractures of 
f e mur ; 

- fig«69 f .a diagram of mounting two flexible implants which are 
spatially superposed in only one point for the osteosynthesis of 
the instable fracture of the greater trochanter; 

- fig. 7o-, a diagram of mounting from the bottom to the top two 
long flexible implants which are spatially superposed in two points, 
for the osteosynthesis of the tibia diaphysary fractures j 

- fig. 71, a diagram of making a hole for the introduction of a 
long. flexible implant in the bone; 

- flg.72, a diagram of achieving the prevention of buckling the 
long. flexible implant when it is initially introduced in the bone ; 

- figo73, a. diagram of introducing a long flexible implant in . 
the bone, in the first phase, with guiding, by using a working ins- 
trument shown in figure 60; 

- figo74,.a diagram of correcting, by rotation, the line of a 
long, flexible implant in the bone, by means of working instruments 
shown in figures 8, 38 and 62.; 

- fig*75, a diagram of the. final introduction of a. long, flexi- 
ble implant in the bone, by means of a working instrument, shown in 
figure 13; 

- fig.76, a diagram of.. mounting a long, flexible implant and 
of lifting it from the bone , *jj>y means of the working instrument 
shown in figure 16; 
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r- fig.77, a diagram of collecting the curvature of a long, fle- 
xible implant by means of the working instruments shown in figures 
16, 18 and. 62} 

- fig.78, a view of the woiking instrument shown in figure 49, 
placed in. its working position, fox curving a long flexible implant; 

- fig.79 9 a diagram of placing the working ins.tr uments in view. of 
extracting a long, flexible implant by means of the working instru- 
ments shown in figures 22 and 34} 

- fig.So, a diagram of .applying the impact foroe required for , 
extracting a long, flexible implant by means of the working instru- 
ments shown, in figures 22 and 42 1 

- figoBl, a view of the working instrument shown in figure 49, 
plaoed in woiking position, for modifying the curvature of the ends 
of short,. flexible implants} 

- fig»82, a diagram, of initially introducing an upper, short, 
flexible implant in the femoral neck, by means of the working instru- 
ments shown in figures 37, 44 and 62} 

• - fig.83, a diagram of intermediary introduction of an upper, 
flexible implant in the femoral neck by means of the working instru- 
ments in figures 24, 37 and 62} * 

- fig. 84, a diagram of final introduction of an upper, short, 
flexible implant in the femoral neck, by means of the working instru- 
ments shown in figures 29, 37 and 62} 

- fig„B5, a diagram of introducing a lower, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures 8, 37 and 62} 

- figoS6, a diagram of positioning a. lower, short, flexible im- 
plant in the femoral neck by means of the instruments shown in fi- 
gures 8, 38, 62} 

- fig,87, a diagram of final mounting of short, flexible im- 
plants in the bone} 

- fig.88, a diagram of extracting short, flexible implants from 
the bone, by means of the working instruments shown in figures 22 
and 42. 

According to the present invention, the flexible implants are. 
made up of.short rods, 1 and 2, of which one is upper and the other 
one is lower, used in the stable flexible osteosynthesis for the 
fractures of the femoral neck as well as of a long rod, 3, used with 
enother long rod, 3, in the stable flexible osteosynthesis of the- 
sis physary fractures of tibia^when their mounting is made from the 
bottom to the top, starting from the supermalleolar level on either 
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side of tibia, achie ving . the is spatial superposition in two points, 
in the lower and upper parts of the medullary channel, or in the - 
stable flexible osteosynthesis of the Buperintercondylian, diaphy- 
sary and subtiochanterian fractures, of femur, in which case, the . 
mounting of rod 3 is made by introducing it in condyle or over con- 
dyle, inside or outside, achieving a spa tiel- superposition in the - 
lower and upper parts of the- medullary channel? in case of the ins- 
table fractures of the greater trochanter, - plain or comminuted, 
inter or per trochanterian fractures the two rods are introduced 
over condyle, inside and outside, being spatially superposed in only 
one point, in the lower. part of . the medullary channel and parallel 
placed, in the femur rack and head. 

In case of stabilizing fractures wi.th double gap crossing the 
femur neck and every femoral part located under the greater trochan- 
ter, the osteosynthesis is. achieved by means of both rods, 1 and 2, 
toge.the* with one or both rods 3o 

Rod 1 is formed of an upper active part, a, with a shaped end, . 
b, promoting the penetration and the directing, giving the possibili- 
ty of choosing, when manoeuvring from the. outside, the line required 
for stabilizing the fracture gap, continued with an upper part, c, 
upward curved, after which there follows a long, straight part, d, 
connected, through a lower part, r, downward curved* with its radius 
of curvature equal to that of part c, between 1 and 3 cm, to a part, 
f, inclined as against a horizontal direction, ended with a lug, go 
The axis of part a is parallel to the. axis. of part f and forms an 
angle of 4o°* .#70° with., the axis of., pal t d« The latter has a. lower, 
flat surface h, delimited by- an upper surface l f whose cMBS-sec tion 
is. shaped as o .truncated cone, with the small base plaoed toward 

the surface h* - 

Rod 2 is formed with an upper ,. short, straight, active part,j, 
with a shaped end, k, promoting the penetration and the directing* 
giving the possibility of choosing, when manoeuvring from the out- 
side , the line required for stabilizing the fracture centre, con- . 
nected through an upper, downward curved part, l f with, a long,down- 
ward. curved part, m, connected in turn, through intermediary and,.. 
respectively, lower parts, n and o, inward and outward curved, the 
radii of curvature having values lower than that of the curvature 
radius of part 1, with a part, p, inclined as against a horizon- 
tal direction, ended with a lug, q. The latter has a flat lower 
surface, r, delimited by an upper Burface with a truncated cone 
cross-section, b, with the. small base toward surface r*The eurvatu- 
re radius of par t m is 7 • lo cm, and the curvature radii of 
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parts n and o are 1/2 1/3 (7 e «t lo) crru' The plane in which lug . 
q is placed foxras an angle of>.4o°«,« 7o° yi$h a hoxizontal plane. The 
axis, of part j also forms an angle of 4o° 0 .. 7o° with a horizontal 
plana • 

Hod 3 is made up of a long* straight part, t, ended with a shap- 
ed, active end, u, with an upper inclination to 45° and a lower in- 
clination to 3o°, which makes .possible , when manoeuvring from the 
putside, to chose the line required for stabilizing the fracture gap, 
connected, through some lower and, respectively, upper parts, v and . 
Wf.lxmaxd and outward curved, with curvature radii having values bet- 
ween 3 and 5 ram, with a flat, narrow part, x, and a widened, flat or 
inward curved end part, y, so dimensioned as to stop the complete 
penetration of rod 3 in a medullary channel, not shown in the figures 
Part y is delimited by part x through Bteps z, inclined as nf^inst 
the -longitudinal axis of rod, 3 f -forming with.it an acute angle of 
6o°*.« 75°, symmetrically arranged as against the respective axis. 
Parts v and w are half-flattened and the width of part x is equal to 
those of parts v and w, with the diameter of part, t, respec tively.. 
The end u may have edges. a 1 , delimiting some faces converging to the 
longitudinal axis of rod, 3* 

According to the present invention, the instrumentation is com- 
posed of*an instrument 4, for introducing rods 2 and 3 f an instru-. 
mant 5 for final hammering of rod 3» an instrument 6, for final in- . 
troduction or lifting of rod 3, in view of its extraction, an instru- 
ment 7, for lifting rod 3 f in view of its extraction, on instrument 
8 for achieving the adequate line of a hole b* in a bone 9, tibia or 
femur, for the introduction of rod 3 according to a certain line, . 
an instrument.il, for hammering rods 1 and 2 in view of their intro- 
ducing in bone 9, an instrument 12, for the final introduction of 
rod l,an, instrument 13 for modifying the curvature of the ends of 
rods 1-and 2, an instrument A, for guiding rod 3 when introducing it 
in bone 9*. by hammering it, an instrument 14 for extracting parts 
v and w, belonging to rod 3 from bone 9, an instrument B for achiev- 
ing an impact for extracting rods 1, 2 and 3 from the boae 9 9 an 
instrument C, for introducing rod 1, over a depth of 3*<»o4 cm, an 
instrument D, for fastening rods 1, 2 and 3 in view of their curving 
depending on the needs imposed by the locating of the fracture gaps, 
an. instrument 15, drill-shaped, a.. working instrument 16 for creating 
the impact force necessary for the introduction of rods 1, 2 and 3 
in bone 9, an instrument 17, for the final introduction of rods 2 
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and 3 in bona 9, an instrument t for stiffening long rods 3 during 
their initial introduction in bone 9 and, respectively for manoeu- 
vring, instruments 4, -5, 6, 7, 8j lo, 11, 12, 13, A and B, in view 
of their introducing in a multi-functional handle, F, which can be 
rotated by means of instrument 17, 

Instrument 4 is made up of a short body c 3 ", provided with an 
active end d 1 having afrontal recess e 1 , delimited at its bottom . 
side by a lower wall f 1 , in which an elongated seat g 1 is made, com-r 
municating with a seat h 1 made in a vertical wall i 1 , sidewise deli- 
miting the recess e 1 . The shapes of seats g 1 and h 3- are so selected 
as to enable the penetration of part v in seat h 1 , when a fragment, 
of part..t penetrates in seat g 1 , and part w is placed in recess e 3- . 
Opposite to recess e 1 , body c 1 has a circular collar j 3 " connected 
through a shaped part k 1 with a short rod l 1 , A circular seat m 3 " is 
provided in the latter. In the ..middle of body c 1 , there is made a 
pierced hole n 1 , with a diameter so selected as to enable the* intro- 
duction of rod 3» through it. 

Inatrument 5 is formed of a long body o 3 " ended with a frontal 
recess p , delimited at its bottom side by a wall q 3 " and sidewise. 
by a wall r 1 . In the wall q 1 there is made a seat s 1 so dimensioned 
that, when a fragment of part t of rod 3 is introduced in. it, its 
part v be incontact. with wall r 3- , and part w be positioned outside 
the recess p . Opposite to recess p 1 , body o 3- has a circular collar, 
t , connected through a shaped par.t.u 3 " with a short rod v 3- . A circu- 
lar seat w 1 1b provided in this one. In the centre of body c 1 , there 
is. made a pierced hole x 3, with a diameter so selected as to enable 
the introduction of rod r through it. 

Instrument 6 is formed of a long body y 1 with two inclined faces 
z , ended with a frontal, active recess a 3-3 ", so dimensioned as to 
enable the contact between body y 3 " and part v of rod 3, whan no re - 
lative motion of .body y 1 is possible in the transversal direction, 
as against rod 3. Opposite to recess a 3,1 , body y 1 has a circular 
collar b 11 , connected through a shaped part c 11 with a short rod d 11 . 
A seat e 11 is provided in the latter. In the centre of body y 3- there 
is made a piorced hole, f 3 " 1 , with a diameter so selected as to enable 
the introduction of rod 3 through it. 

Instrument 7 is formed of a long body g 3-1 ended with an active 
upward curved end h 11 , in which there is made an upper recess i 11 , 
so shaped as to enable the penetration of part t of rod 3, near part 
v. Opposite to recess i 11 , the body g 3,1 has a circular collar j 3-3, 
connected through a shaped part kii, with a &ho£t 2od ^ A 
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lax seat m 11 is provided in the latter. In tha centre of body g 1 , 
there is made a pierced hole n 11 , with a diameter go selected as to 
enable the introduction of rod 3 through it. 

Instrument 8. is made up of a body c 11 provided respectively with 
a straight, posterior partp 11 and a shaped, upward curved, fore 
part q 11 , ended with a sharp end r 11 , to which some cutting edges s 11 
of port q 11 arc converging. The edges s 11 are parallel in the^first 

half of part q 11 , then they are converging to end r ii- .Part p 1 is 

ii ii 
connected through a circular collar t and a shaped part u with 

a :short rod v provided with a circular seat w • 

Instrument lo is formed of a. long, thin body x 11 ended with an 

active, hook-sh3ped, inward curved end y 11 , so shaped as to enable 

the gripping of part.v belonging to rod 3 or the introduction of rod 

1 or rod 2 in edge g. The body x 11 is connected through a circular 

collar z 11 and a shaped part a 111 with a short rod b 111 , provided 

i ii 

with a circular seat C • 

Instrument 11 is. made up of a body d 111 provided with a posterior 
part e 111 , inclined as against a hprizontal plane, which is connected 

AAA XXX 

through a vertical part f lxx with a fore, horizontal flat part g • 

A semi-circular seat h 111 is made in the latter, being so dimensioned 

as to be penetrated by lug g of rod 1. Part e 111 is connected through 

a circular collar i 111 and a shaped part $ ±x with a short rod k 

iii 

provided with a circular seat 1 . 

Instrument 12 is made up of a short body m 111 , ended with a 
shaped end n 111 , which is inclined, with an angle higher. than 9 o° 
as against the axis of body m 111 , having a diameter higher than^all 
the rest of body m ii:L , provided with a straight, frontal face o • 
In the end n 111 there is made an elongated seat p , delimited at 
its rear side by a wall q 111 of semi-circular shape, so dimensioned 
that when introducing lug g in it, its part f remains outside. The 
body m 111 is connected through a circular collar r and a shaped^, 
part s 111 with a short rod t 111 , provided with a circular seat u . • 

Instrument 13 is formed of. a body v 111 , ended with a cylinder- 
shaped end w 111 , having an external diameter higher than that of 
body v 111 , in which there is made a seat x 111 , open to the outside, 
side wise placed, having the longitudinal axis perpendicular to the 
longitudinal axis of body v 11 , in front of which there is a flat 
wall y 111 .. Body v 111 is connected through a circular collar z 
and a shaped part a iv with a short rod b iv , provided with a circular 
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seat o e 
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Instrument A is made up of. a long body 18, to vihich a jaw, 2o 
is fastened with a nut f 19* The body 18 has a long psxt d iv , connect- 
ed, -.through- a ...oir»ula*--eollaX~e.^^ 

zod g iv , piovided with a cixculai seat h 1 * Opposite to collax e iv , 
the body d iv is. ended with a Jaw i iv provided ovex a fxontal surface 
j iv with a semi-cixculax xecese k iv , having the longitudinal axis 
parallel to that of pax t d iv . In the extension of jaw i iv thexe is 
pxovided a short xod l iv autside threaded, having the longitudinal 
axis placed in the extension of par t d iv serving fox guiding jew 2o, 
xeason fox which- the latter, has a pierced, hole m iv , through which 
rod l iv penetrates. By fastening jaw 2o with nut 19, * n front of ".the 
xecess k iv of jaw i iv thexe is positioned a recess n iv , having the 
same, shape that of xecess k* v from jaw i iV o 

Instrument 14 is made up of a thin, long body q iv , ended with an 
active,, upward curved, widened end p iV , ' pxovided with two claws q iv 
so shaped..as to enable the contact with the inclined steps z of the 
xod 3. Hie body o lv is delimited, thxough a cixculax collar x iv , b£ 
a handle s iv , pxovided with a longitudinally elongated window t iv * 

Instxument B is composed of an outside shaped handle 21, which is 
coupled, thxough a connecting piece 22, with a cylindrical- active 
end 23, axially pxovided in turn with a longitudinal channel u iv 
which communicates with the outside thxough a slit v* v inclined as 
against the longitudinal axis of handle 21 with an angle of 45° » the 
width of slit v lv being equal, to 1/2 of the diametex of channel u iv * 
enabling the intxoduetion of any of the bodies x and 0 from ins- 
truments lo and 14t The handle 21 is piovided with a spherical seat 
w iv 'in which a spexical end x iv of paxt 22 penetrates, opposite -to 
it being a shoxt, outside . thxeaded rod y iv , by means of which the 
joint with end 23 is made, reason for which a hole is drilled 
in the joint* Fox ensuxing the thxeaded joint between paxt 22 and 
end 23, the pins 24 penetrating in xod y iv axe introduced in the 
end* 

Instxument 15, shaped as a dxill is well known and is used fox 
making a hole with stxaight axis in bone 3. 

Instxument 16 is formed of a tail a v , pxovided with a longitu- 
dinally elongated window b ,- placed neax the rear. end o of the tail 
a\ The lattex foxms a single piece with Rn active end d v , having, 
an intermediary part e v shaped as a truncated cone, delimited res- 
pectively by an uppex cylindxical paxt f v and a lower, cylindxical 
paxt g v , the diametex of the lattex being higher than the diametex 
pf paxt fv^ Tha longitudinal axis of handle a v cxosses the longitu- 
dinal axia of the active end d v p rieax paxt f V , in order to achieve 
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Instrument 17 is made up. of a long, cylindrical body h v , ended 
respectively with a posterior, cylindrical collar i v and a fore, 
cylindrical collar j v , having the external diameter lower than that, 
of collar i v , fron.tally provided with a circular recess k v , so shap- 
ed as. to enable the introduction of part n of rod 2 or of part v of 
tod 3. 

Instrument C is formed of a body 25 to which there are fastened 
an anvil 26 and a support 27. The anvil 26 has a short, cylindrical 
part l\ provided with a circular recess m v , and the support 27 has . 
a threaded rod n v which may be introduced/extracted in/from a L-shap- 
ed channel o v , communicating with the outside, made in a band 28. In 
the latter, there is also worked, a longitudinal channel p v , ended 
with a circular part q v , having a dimension higher than the end i v 
which delimits at the top side the re.cess ra v , so that it is possible 
to displace the anvil 26 along the channel o v , when the band 28 is 
placed in front of the recess m v . The fastening of band 28 to the 
support 27 is made by means of nut 29 threaded on. rod n v « The body 
25 has a straight part s v on which there are fastened anvil 26 and 
support 27., delimited respectively, by a short part t\ inclined as 
against .the longitudinal axis of part s v and by part u v , also inclin- 
ed in the same direction as part t\ as against the same axis. Part 
u v 1b connected through a ciroular collar v v and a shaped part v» v 
with a short rod x v , provided with, a circular seat y\. The anvil 26 
has a straight, upper part z v connected with an inclined part a vi ,. 
having the longitudinal axis parallel to that of the short part t v .. 
The part a vi has an upper, inclined surface b vi parallel to the lon- 
gitudinal axis of part u v . Band 28 is provided with a shaped, end 
part c ,. having the shape of a circle arc in transversal section 
which makes with the longitudinal axis of the straight part s v an 
angle smaller by 5°... lo° than the angle formed by the part t v with 
the same axis. 

Instrument D is composed of a sleeve 3o with sidewise flared 
edr-es, jointed through a short..bolt 31 with a U-shaped support 32 in 
which there are made respectively a recess d vi and some marginal, 
longitudinal alits e vi and f vi , se para ted. from the recess d vi by a 
wall g vi . To the support 32 there is fastened a stopper 33 with 
which two posterior, short arms 33 may come into contact, being joint 
ed in turn by means of a short bolt, 35 with two fore, short arms, 
36. The latter are jointed with a bolt 37 to support 32, in front 
of the recess d vi . To the bolt 37, there is also jointed a long part 
38, aidewise flattened, in which there are made pierced holes h. 
elong the longitudinal axis. The part 38 has an external collar » , 
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sexving fox Ui ting of the displacement oft Jlee've 39 along it^ 
as a xesult of the contact between collax i vl and a lowex step j 
of the sleeve 39, which is sidewise cut so that it may come sidewise. 
into contact with paxt 38. In the sleeve 39 thexe axe made some piei- 
ced holes k vi , having the same dimension and the same distance be tweet 
them, as those of holes h vi . Except holes k vi , which axe located 
along the longitudinal axis of sleeve 39, in the lattex thexe axe 
also disposed two holes m vi on eithox side of the longitudinal axis, 

vi 

neox a foie, inclined end 1 • 

Sleeve 39 may be closed with a plate 4o in which thexe axe^mount- 
ed thick bolts 41, which may penetrate, through holes h v and k and 
thin bolts, which, may penetxate in holes ra . By means of bolts 41 
and 42, it is possible to position one of xods.l end 2 in view of 
modifying its curvature depending on the needs. Pox mointaining^paxt. 
38 in working position, a bolt 43 is introduced in the holes n 
made in the exras 34, the bolt in question being mounted, when not 
woxking, in the holes o vi made in the support 32 and the lowex ends 
p vi of the axms 34 are introduced in slits e vi and f v , in view of 
achieving a more accentuated cuxvatuxe of xod 3, the axms 34 axe 
provided with some uppei xecesses q vi which com-aunicate with the 
outside, placed at the same level when the axms 34 exe bxought in 
the woxking position, in which xod 3 is introduced, which is placed 
in this position undex part 38 end sleeve 39. When xemoving bolt 43 
and displacing upwaxd sleeve 39 and implicitly pait 38, the xod 3 

is cuxvod. • ■ ' 

For requixements of transport and sterilization, the sleeve 39 
is displaced along part 38, the ends p vi of axms 34 axe xemoved fxora 
slits e vi and f vi , which allows the folding of aims 34 with axms 34 
and pait 38-with sleeve 39 around bolt 37, so as to bring them in - 
the perimeter delimited by support 32, a position in which they axe 
placed undex wall g" 1 , and sleeve 39 is folded around bolt 31, being 
locked in its support. 

The bolts 31, 35 and 37 are secured against loosening by means 
of nuts 44, 45 and 46. In order to prevent the displacement of the 
short arms 36 and paXt 38, during the transport, two spacing pieces 

47 ore also provided. 

Instrument E is compose d..of. two arms 48 and 49, jointed through 
a bolt 5o, piovided with intermediary straight parts^r and s , 
continued with horizontal, posterior parts t vi end u v and fore 
parts. v vl and w vi , respectively, inclined as against a horizontal 
plane. The latter are connected with one of the shaped jaws 51 and . 
52, following the external shape of the flexible rod 3, sexving xes- 
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pactively for fastening rod 3 in view of its guiding during the ini^ 
tial introduction in tone 9 end for seizing and mnnoeuvring the ins- 
truments 4, 5, 6, 7, 8, lo, 11, 12, 13, A and 0 for the introduction 
of extraction in and. .from the multi-functional handle. 

Handle P is formed of an outside s&aped body 53, provided with a 
longitudinal window x vi , ended with a flared part y vi , through which 
instrument 17 is introduced so as to change the position of body 53 
around its longitudinal axis. The window x vi is made in a middle part 
z vi of the body 53, which is continued respectively with a posterior, 
anvil. a vli and an active, cylindrical end. b vii * A cylindrical, longi- 
tudinal channel c viii is made in the latter and it is continued with, 
a recess d vii delimited by a shaped wall e viii comrauni eating with the 
outside through a cylindrical seat f viii . In a plane perpendicular 
to the plane in which there is placed channel c vli , at the end b vii 
there is made a cylindrical channel g 7 * 1 , having the longitudinal 
axis placed below that of channel c vii o Channel g vii communicates 
with the outside through the recesses h vii and i vii , respectively, . 
opposite place and in this channel, a lock 54 is located, being pro- 
vided with a tzin, fore part j vii and a thick, cylindrical, posterior 
part k vil , in which there are made two circular channels l vil emd 
m vi * shifted placed as against the transversal axis of channel c Viii . 
Part j v * i is mounted under, the action of the force stored in a spring 
55 whichis supported respectively on a shoulder n vii which limits 
the recess i vxi and on a fore stopper 56, mounted in connection with 
lock 54, with the possibility of displacement in the recess i vi * 
which allows to bring* as the case may.be, the thin part in front of 
the channel c viii . The posterior stopper 57 making o single" piece 
with. lock 54 are placed in recess h vli with possibility of displace- 
ment. Channel g vii communicates with a channel c 7 ** placed in the 
same plane with channel g vii . placed perpendicular to the latter, in 
which, there is disposed, under the action of a force Btored in a . 
spring, 58, a ball, 59, which, may penetrate, depending on the posi-. 
tion of lock 54, in one of the channels l vii and m v **o The maintain- 
ing of the spring 58 in channel o vii is made by means of screw 6o* ♦ 

For introducing rods 3 in bone 9, a circular hole p vii is drill- 
ed in the latter, working first with a drill-shopod instrument 15, - 
then continued with instrument 8, so that the end r 3 "* reaches in the 
longitudinal axis of the medulliry channel, forming the line of rod 
3 penetration in it. The introduction of rod 3 in the medullary 
channel through hole.p vii is achieved by means of instrument 4, in- 
troduced in handle P. The buckling of rod 3 which may appear during 
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the introduction,, due to the resistance of bone 9 and of blows given 
to handle F, by means of instrument 16 is also prevented by guiding 
the rod with instrument A mounted in handle F or with instrument 3* 
Depending on the needs> rod 2 can be rotated inside the medullary 
channel through the instrument 4 fastened in handle F in which instru- 
ment 17 is introduced. 5 

For the final introduction of rod 3 in the bone 9 and for bring- 
ing part y of rod 3 in contact with the external surface of the con- 1 
dyle, the last hammerings on the last part of introduction are made 
by means of instrument 5 mounted in contact with part y and then, for 
including part y in: bone 9 t the instrument 5 is brought in contact 
with part w or, as the case may be, by means of instrument 17* 

At the end of the operation, in order to avoid an accidental Bide 
slipping, the lower part y. is brough in the medullary channel by 
means of instrument 6 fastened in handle F until. part y comes into 
contact with the external surface of the condyle. 

Depending on the needs, rod 3 is manually curved by means of ins- 
truments 6 and. 7, for which it is introduced through holes f i:L and n iJ " 
provided in them. The curving of rod 3 may be also made by means of 
instrument D by introducing rod 3 in recesses q Vli made in arms 34 
and by displacing downward sleeve 39 and, implicitly, part 38 » After, 
obtaining the fracture consolidation, for extracting rods 3 of osteo- 
synthesis from the medullary channel, the instrument 6 is introduced 
between part y of rod 3 and bone 9, so that its frontal recess a 
penetrates up to the part w of rod 3> creating thus the possibility 
that by hammering several times the handle F to which instrument 6 is 
fastened, parts v and iff. should not be fastened anymore to bone 9* 
after which instrument 7 is in. handle F, instead of handle 6, allowing 
through the; tilting motion, the lifting of parts v and w at the sur-. 
face of boner 9. From now on, part v is brought into contact with ins- 
trument. 14 and, if necessary, the part v is brought into contact with 
instrument lo, achieving by drawing, the extraction of rod 3 from 

bone 9. The total extraction of rod 3 from bone 9 is made by applying 

ii iv 

impact forces by means of instrument B on one of collars z and r 
of instruments lo and 14- The preparation of the introduction of rods 
1 and 2 in bono 9 is made by modifying the curvatures of parts e and 
o according to the shape of bone 9, ueing sleeve 39 » in which rod 1 
or rod 2 are introduced, and the lug g or the lug q'are included in 
pert x 111 of instrument 13 with which one actuates by means of the • 
multi-functional handle P. During the operation, sleeve 39 is fasten- 
ed to arms 34 through bolt 43 so as to apply the effort required for 
the curvature modification. 
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. Pox the initial introduction of rod 1 in the neck q vii of Ijone 9, 
a hola r vii is drilled in bone 9, after which, by repeatedly hammer- 
ing the anvil 26, belonging to instrument C, the rod 1 fastened in . 
the latter is introduced by guiding through, hole r vii . The intrdduc- 
tion of rod 1 in the neck q vii is made by meana of inntxument 11, . 
reason for. which this one is assembled to handle F, on which blows 
axe repeatedly applied with instrument 16, so that part o is directed 
to the inferior and internal-.side-as against the femoral head, and 
the part d isdirected to the superior and. external 3ide as against 
th9 femoral head, so that rod 1 may come near and parallel to the 
upper edge a vii of the femoral neck q vii # 

Then, a hole t vii is dillled in the bone, being located under hole 

vii 

r ' through which rod 2 is initially introduced by means of instru- 
ment 4, in which part n of rod 2 is placed, supported by handle P, 
in which one introduced instrument 17 for the final introduction of 
body 53 in part y vi , and by means of this instrument, one modifies, 
by rotation, the position as against the longitudinal axis, after 
which rod 2 is finally introduced in neck q vii by repeatedly applying 
blows on handle F to which instrument 4 is fastened, being in contact 
with rod 2 0 In the final position,, rod 2 has the part 1 placed in the 
lower side of the femoral head, the part m following a direction pa- 
rallel and very near to an edge u vil of the femoral neck q vii . . 

The positioning of rods 1 and 2 related to bone 9 is achieved by 
means of screws 6l and 62 fastened into bone 2, so. that parts f and 
p of rods 1 and 2 come into direct contact with the cortical shell. 

The extraction of rods 1 and 2 from bone 9 is made by dismounting 
screws 61 and 62 and by fastening in turn rods 1 and 2, by means of 
instrument Id, which enables that by repeatedly applying blows with 
instrument B, the instrument lo should be removed away from bine 9, 
which has as a result the extraction of rods 1 and. 2* 

For the introduction tff rods 1, 2 and 3 in bone 9, proceed first, 
to the introduction of one or both rods 3 in bone 9, up to part imme- 
diately over the fracture gap, then introduce rods 1 and 2, then con- 
tinue the complete introduction of rods 1 and 2 or rod 3, the mounting 
stabilization being performed with screws 61 and 62 for rods 1 end 2 
and by bringing part y.of rod 3 in contact with the external surface 
of the femoral condyle* 

In accordance with the present invention, the implants and the 
instrumentation present the following advantage s» 

- the flexible implants allow, through their 3 true turn enabling, 
their use in various groups of two, three and four, the osteosynthe- 
sis of all types of femur fractures and of some tibia fractures? 
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- the upper and, respectively, lower short, flexible implants 
used for- the - os to o syn the sis . of femoral neck fros tur es enable through 
their configuration to improve -the reduction of the fiaoture through, 
endoocseous taxis, do not damage.. the intraosseous vescular anastomoses, 
minimizing the incidence of la.ter necroses of the femoral head, their 
fastening with orthopaedic screws to the femur diaphysis achieves a 
mounting with maximal- stability in course of the time, the flexible - 
characteris.tics of- the. implant, to which their divergently curved shape 
is_associated, ? give them the .possibility of working in a dynamic cou- 
ple, alternatingly ortating .tensions of traction, compression, 'which 
promo-te the: biolosic processes of fracture healing by accelerating 
them*: 

- the mounted long, flexible implants, which are spatially super- 
posed in the lower end upper. parts of the femur or tibia medullary- 
channel, have the advantage that, they cannot slip to the lower side 
due to the shape of. the implant ends, preventing the perforation of - 
the tegument and the local secondary infection, or, to the bone inside 
both situations causing the damage of the mounting and' the fracture 
loos. of stabilization; 

- the mounted long, flexible implants which are spatially super- 
posed in the lower side of the- medullary channel and parallel in the 
femoral neck hove the advantage of stabilizing the inctable fractures 

. of the greater trochanter, the tensions which tend to displace the 
fracture being token over through- the implants and spread over the two 
side faces of the femur lower side as well as the slipping toward the 
lower side, preventing the perforation of the tegument and the local 
secondary infection} 

- the combined use- of the short and long implants in the double - 
gap fractures of the femoral neck of any other part of the femur have 
the advantage of preserving the flexibility of the mounting in the . 
fracture areas and all over the bone line when performing fast surgi- 
cal operations which are less, injuring, for . the patient; 

- they enable simple and easy manoeuvres for the introduction/ 
extraction of -the flexible implants from/ in the bone; 

- they have a simple construction and a great reliability; 

' - they may be easily cleaned and sterilized and do not have areas 
of collecting organic remnants resulted during the operation; 

- they may be handled with the same multi-functional handle; - . 

- with a small number of inetruments and relatively small dimen- 
sions, one ensures the achievement of the osteosynthesis of a wide 
fracture range; 
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. - the handling, transport and preparation for operation may be 
made without difficulty. 

CLAIMS 

l.Flexibla implants. .for the stable flexible osteosynthesis of the 
.femur and tibia fractures, which, under the conditions of the femur al 
fracture placing in the mediodiaphysary and femoral neck are, two of 
them, introduced, through the medullary channel in the femur, condy-. 
lian or over condylian, outside 6r inside placed, both being so curv- 
ed as to be superposed in -the space in two points, in the lower and 
upper parts of the medullary channel,- another, one is introduced ac- 
cording to a direction- parallel tA the upper edge of the femoral neck 
coming in its immediate vicinity, .and the last one is placed in the 
lower channel of .the. femoral neck, following a direction parallel and 
very hear to the edge of .the femoral neck, under those of the femur, 
fracture placing in the femoral neck and Bub trochanter ian zones, one 
is introduced through the medullary -channel into the femur, condylian 
or overcondylian, outsideor inside, having finally a curved shaped, 
ano.ther one is introduced, according to a direction paiallel to the w 
upper edge of the femoral neck, coming to its immediate vicifcity, 
and the last one is placed in the lower quadrant of the femoral neck, 
following a direction parallel and very near to the edge of the femo- 
ral neck, under those of femur fracture placing in the mediodiaphy- 
sary, subtrochanterian, super and inter condylian zones, two of them 
are introduced through. the medullary channel into the femur, condy- 
lian or supercondylian, outside or inside, -both being so curved as 
to finally superpose in the space in two pbints, in., the lower and 
upper parts of the medullary channel and under those of the femur 
fracture placing only in the zone of the greater trochanter, two of 
the implants are introduced through. the medullary channel into the 
femur, condylian and supercondylian, outside or inside, both being 
so curved as to finally superpose spatially in the lower part, in- 
only one point, ^after which they follow some parallel lines in the 
medullary channel, under those, of fracture placing only in the zone - 
of the femoral neck, one of them is introduced according to a direc- 
tion parallel to the upper edge of the femoral neck coming in its 
vicinity, and another one is placed in the. lower quadrant of the. 
femoral neck, following a direction parallel and very near to the., 
edge of the femoral neck and finally under those of tibia fractuie 
placing in the diaphysary areas, two of the implants are introduced 
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through.. the medullary channel .from the bottom to the top, starting 
from the eupermalleolar level, on either. aide of. tibia, both being so 
curved as to be finally superposed in space, . in- two points, in.. the 
lower and upper parts of the medullary channel, characteriz- 
ed by the f a c t t h.a. t, in order to achieve osteosyntheses 
stabilizing the fracture' gaps, enabling the patients* recovery in a 
short period, they are made of- short rods (1 and 2) ,. one upper and 
one lower, used in the osteosynthesis for the fractures of the femoJeei 
neck, as well as of a long rod (3), used as such or with another long 
rod "(33 and with the: short rods Xl and. 2). in case of stabilizing .the 
double gap. fracturer-a; crossing the femur neck and every part of the 
femur placed : under the greater trochanter, or only with another, long 
rod (3) for stabilizing the diaphysary fractures of tibia and femur 
and, respectively, the super and intercondylian fractures of femur, 
the upper short rod (1) .being made up of an upper, active par.t (a) 
having a shaped end (b) , continued .with an upper, upward curved part 
(c), after which there f ollows-a-long, straight part (d), connected 
through a lower, curved part (e), downward directed, with a part (f), 
inclined as against a horizontal direction, ended with a lug (g) , the 
lower short rod (2) being formed of an upper, short, straight active 
part ( j) with a shaped end (k) , connected through an upper, downward 
curved part (1) with a long, downward curved part (m) , in turn connec- 
ted by means of intermediary, and lower parts (n and o) , inward and 
respectively outward connected, with a part (p)" inclined as against 
a horizontal direction, ended with a lug (q) , the long rod (3) being 
made up of a long, straight part (t), ended with a shaped end (u) , 
promoting the penetration and the directing in the bone (9), connected 
through lower and upper parts, (v and w) , inward and respectively out-, 
ward curved* with a flat, narrow part (x) and a flat or inward-curved, 
widened end part.(y), so dimensioned, that it stops, the complete pene- 
tration of the long rod^O) in the medullary channel*, 

2oImplants according to. claim 1, characterized by 
t.h e f a c t that the upper, short. rod U) has in its lower down- 
ward curved part (e) a- radius of curvature which is equal to that of 
the upper upward- curved part (c) between 1 and 3 cm, and the axis 
of the upper active part (a) is parallel to the axis of the part ( j) , 
inclined. as against a horizontal direction and forms with the axis of 
the long, straight part.(d) an angle, of 4o°..o7o°, the long, straight 
part (d) having a lower, flat surface (h) delimited by an upper sur- 
face with, the shape of a truncated cone- in cross?sec tion, . with the 
small base placed to the flat, lower surface (h) • 



WO 87/02572 



PCT/RO86/00001 



- 29 - 

3. Implants according to. claim 1, characterized by 
the fact that the lower, short-rod (2) has in its long, downward 
curved part (m7 a radius of curvature between 7 and lo cm, and the . 
radii of curvature of the intermediary and, respectively, lower, in- 
ward and, respectively, outward parts (n and o) are equal to each other 
and have values between 1/2 - 1/3 of the curvature radius of the long, 
downward curved part (m) , these radii being lower than the curvature - 
radius of the upper, downward curved part (1), the plane in which there 
is placed the lug (c) , which has a flat, lower surface (r) , delimited, 
by a .surfaco (s) with, the shape of a truncated cone, and' the small base 
placed toward the . lower . surface, (r) , forming with a horizontal plane 
nn angle of 4o° ... 7o°, and .the axis of. the upper, short, straight,. . 
active part (J) forms an angle of fto? ... 7o° with a horizontal plane* 

4. Implants, according to claim 1, characterized by 
the fact that the long rod (3) has the active shaped end (u) 
providod with an upper inclination up to 45° and a lower inclination 
up to 3o° or with 3ome edges (a 1 ) delimiting some faces converging to 
the longitudinal axis of the long. rod (3), the lower and, respectively, 
upper parts (v and w) , inward and, respectively outward curved, having 
curvature radii with values between 3 end 5 mm, and tha end part (y) " 
is delimited by the flat, narrow part .(x) , by some steps (z), inclined .. 
as against the longitudinal axis of. the long lod (3) forming with it 
an acute angle of 6o° ... 75°, symmetrically disposed as against the. 
vertical axis, the lower and, respectively upper. parts (v and w) , in- 
ward and, respectively outward curved being serai-flattened, the widths 
of these parts (v and w) being equal respectively to the width of the 
flat, narrow part (x) and to the diameter of the long, straight part 
(t). .. .. 

5. Working instrumentation required for achieving an efficient sur- 
gical operation in the stable flexible osteosynthesis of the- fractures 
of femoral neck, the fractures of- the greater trochanter, the subtro- 
chanterian,. mediodiaphysary, super and intercondylian fractures of 
femur, as well as the diaphysary fractures of tibia, when the stabiliz- 
ing of the fracture gap. is achieved by means of flexible implants 
according to claims 1 ... 4, which include a drill-shaped instrument 
for making, in the bone, a hole, whose axis is perpendicular to the . 
longitudinal axis of the bone, an instrument for achieving the adequa- 
te lines for the introduction of a long rod in the bone, a working 
instrument for creating tho impact force necessary for introducing any 
of the flexible rods in the bone, an instrument for stiffening the 
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long 2od8 when .hay ate initially intxoduced in the bona, an instru- 
ment fox the final hammeiing of the long tod, an inatxument fox the 
final intxoduction ox the lifting in view of withdxawal of the long 
xod in/fx om the bone, an inatxument fox hammeiing the ahoxt, uppal 
and, xespectivaly, lowex xoda, in view of theix intxoduction in the , 
bone, an inatxument fox changing the cuxvatuxe- of the ends of the 
said ohoxt xoda,. an inatxuraant fox extxacting either the long xod or - 
the ahoxt xoda fxom the bone, an instrument fox releasing the end 
paxta of the long xod fxom the.. bone , an inatxument fox achieving an 
impact, in. view of extracting eithex the long xod ox the ahoxt xoda 
fxom the bone ,cha:iacteiized by the fact that 
in -order, to stabilize the fracture gapa in the above said caoea,. when 
making less injuring surgical operation, with minimal, blood lossed, 
fox intxoducing both the long xod (3? thxough the hole (b 1 ) made in. 
the bone (9) and .the aaid ahoxt, lowex. xod (2), thxough another hole 
( t vii ) made in the bone (9) , it is composed of an inatxument (4) 
which ia made up of a ahoxt body (c 1 ) pi o vide d with an active end 
(d 1 ) with a fxontal leceaa (e 1 ) , delimited, at the bottom side by a- 
lowex wall (f 1 ) , in which theie_ia made. an elongated seat (g 1 ) com- 
municating with a seat (h 1 ) made in a vertical wall (i 1 ) ^sidewise 
delimiting the xeceas (e 1 ) , the shapes of saata (g 1 and h ) being ao 
selected aa to allow the penetxa.tion of the lowex, inward curved part 
(v) of the long rod (3) in the seat (h 1 ) made in the wall (i ), whan 
a fxagraent of the long, s.txaight paxt (t).of the long xod (3) pane- 
tiates in the elongated seat (g 1 ) , and the uppei, outwaxd cuxved^paxt 
(w) of .the xeapective- rod (3) is placed in the frontal recess (e ) ; 
opposite to which, the-body (c 1 ) having a cixcular collar Q ) con- 
nected, thxough a Bhaped paxt (kT) , with, a shoxt xod (1 ), the latter- 
being .provided with a central oircular seat (m 1 ) , a pierced hole (n ) 
being made in the body (c 1 ) , ita diameter being ao selected as to 
enable the introduction of . the long, s txaight. pax t (t) of the long 
xod (3), thxough it, in view of collecting the curvatuxa, fox- which 
the xod (3) is also introduced thxough another piexced hole (n ) 9 
drilled in a long body (g ) of an instrument (7) for lifting the 
long xod (3) in view of extiaoting fxom the bone (9) , the bo<i y (s ) 
being ended with an. ac tive ,upward curved and (h 11 ) , in which an uppex 
recess (i 11 ) is. made, being so shaped aa to enable the penetration 
of the straight, long paxt (t) of the long xod (3), neai the lowex, 
inward curved part (v) of the long rod (3), opposite to the uppex 
recess (i 11 ) , the body (g 11 ) having a cixcular collar ( j 11 ) , connect- 
ad through a shaped part (k 11 ) with a short rod (l 1 *) in which there 
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is made a circular hole, (m*^)., -f 01 the initial introduction of the 
upper , short rod (1) ovex a-depth of 3 •••4 cm, in the hole (r )made 
in the bone (9), using- an. ins.truraent (G) composed of a body (25) to 
which there are fastened an anvil. (26) and a support (27), the anvil 
(26). having a short, cylindrical part (I*" 1 ) f provided with a circular 
recess (m v ) and the support (27) has a threaded rod (n v ) , which may 
be respectively introduced/extracted in/from a L-shaped channel (o v ) 9 
communicating with the outside, made in a band (28), in the latter 
being also made a longitudinal* channel (p v ) , ended with a circular 
par t (q v )., having a dimension higher , than that of an end (r v ) delimit- 
ing at the top side the circular recess (m v ) so that it is possible 
to displaoe the anvil (26) along the channel (p v ), when band (20) is 
located in front of the recess. (m v ) , the fastening of the band (28) 
to the support (27) being achieved by means of a nut (29) threaded on 
rod (n v ), the body (25) having a straight past (s v ) to which there 
are fastened the anvil (26) and the support (27), delimited by a shor- 
part (t v ), inclined as. against ' the longitudinal, otiaight part (s v ) 
and, respectively by a. part (u v ) also inclined in the same direction 
as the abort part ( t v ) , as against this axis, the inclined part (u v ) . 
beine connected through a circular collar (v v ) and a shaped part (w v ) 
with a short rod (x v ) , provided with a circular seat (y v ) , the anvil 
(26) having an upper, straight part (z v ) , connected with an inclinad 
part (a vi ), with the longitudinal axis parallel to. that of the short 
part (t v ), provided with an upper, inclined surface (b vi ) , parallel 
to the longirudinal axis of the inclined part (u v ) , the band (20) 
being provided with a shaped end- part (c vi ), having, in transversal 
section, the shape of a circle arc. making with the longitudinal axie- 
of the straight part (s v ) and angle lower by 5 lo° than the angle 
formed by. the part ( t v ) with the same axis, the final- positioning of 
the upper, short rod (1) in the neck (g vii ) being made by meanB of 

an instrument (12), which is made- up of a short, body (m ii:L ), ended 

4 j j 

with a shaped end (n ) , inclined with an angle higher than 9o° as 
against the axis of body (m iii )~and with a diameter higher than the 
rest of the body (m ii:L ) , provided with a straight, frontal face 
(o iiJ, ) f in the shaped end (n iJ,i ) being. made an elongated seat (p 11 *)* 
delimited at the bottom side by a semi-circular wall (g 1 * 1 ) so dimen- 
sioned that, when introducing, the lug (g) of the upper, short rod 
(1) in it, its. part (f) inclined as against a horizontal direction 
remains outside, the body (m 1 * 1 ) being connected through a circular, 
collar (r 111 ) and a shaped part (s 111 ). with a short rod (t 111 ), pro- 
vided with a circular seat (u 11 *) , a handle (P) being used for the 
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introduction ox extraction of the. short and, respectively long rods 
(1, 2 and„3) in/from the bone (9), enabling during the operation, to 
fasten the instrument (4) for .the introduction of the short, lower 
and respectively long rods (2 and 3) * of an instrument (5) for the 
final hammering of the said long. rod, of an instrument (6) for the 
final introduction or for lifting in view of extracting the long rod 
(3) in/from the bone (9), of an instrument (7) for lifting in view 
of extracting the long rod (3), of an instrument (7) for achieving 
the adequate line of introducing the long rod (3) in the bone. (9), of 
an instrument. (lo) for extracting from the bone (9) any of the short 
and, respectively long rods (1, 2 and 3), of an instrument (11) for 
hammering the short rods (1 and 2), in view of their introducing in . 
' the bone (9), of an instrument (12). for the final introduction of the- 
short, upper rod (1), of an instrument (13) for modifying the curvatu- 
re of the ends of short rods (1 and 2), of an instrument (14) for 
extracting the long rod (3) from the bone (9) and, respectively, of 
an instrument (C) for introducing the short, upper rod (1) over a . 
depth of 3-4 cm, the handle (P) being able to be rotated during the. 
operation for positioning the rod (3) in the medullary channel or the 
lower, short rod (2) in the neck (q vii ) , by means of an instrument • 
(17), which is made up of a long, cylindrical body (h) , ended respec- 
tively with a posterior, cylindrical collar (i v ) and a fore, cylin- 
drical collar (j?), having a diameter lower than that of collar (i ) 
frontally provided with a ciroular recess (k v ) , so shaped as to enable 
the introduction of the intermediary part (n) of the lower, short 
rod (2) or the lower , -inward curved part (v) of the long rod (3) • 

6. Instrumentation, according- to claim 5, characteriz-- 
ed.by the- fact, that the handle (F) is formed of an outside 
shaped body (52), provided with a longitudinal' window (x Vi ) ended 
with a flared part (y vi ) , the window (x vi ) being made in a middle 
part (z vi ) of the body (53), which is continued respectively with a 
posterior anvil (a vii ) and an active, cylindrical end (b vii ) in which 
there is made a cylindrical,, longitudinal channel, (c ), continued 
with a recess (d 111 ) delimited by -a shaped wall^ (a? 11 ) communicating 
with the outside through a cylindrical seat (f vli ) , in. a P^e per- 
pendicular -to the plane in which there is placed channel (c ), in 
whose active end (b vii ) there is made a cylindrical channel (g V ), 
having the longitudinal axis placed under that of the longitudinal^ 
channel (c vii ) , communicating with the outside through receoses (h • 
and..i vii ) opposed . placed , in which there is placed a look (54), pro- 
vided with a fore, thin part (j vii ). and a thick, cylindrical, P 03 *|* 
rior part (k vii ) in which there are made two circular channels (l v 
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and m vii ) shifted placed aa against the transversal axis of the lon- 
gitudinal, cylindrical channel (c vii )., the. fore part (j vii ) being 
mounted under the action of .the force s.tored in a spring (55), which 
is suppoerted r espec tively..on a. shoulder (n vi:i *) limiting the recess 
(i vii ) and on a fore stopper (56), moun.ted in connection with the lock 
(54), having the .possibility- to. displace in the recess (i v ^^), which 
enables to bring, ad the case may be, .the thin part (j vii ) in front 

of the cylindrical, longitudinal channel (c vii ) in the other recess . 
iii 

(h ) a posterior stopper (57) being placed, with the possibility to 
displace and forming a single piece with the lock. (54) , the cylindri- 
cal channel- (g vii ) comamnica ting with a- channel (e vii ) placed in the 
same place with channel (g vii ) and perpendicular to the latter, in 
which, under the action of.a force -stored in a spring (58), a ball 
(59) is placed which may penetrate, depending on the position of lock 
(54), in one of the channels (l v ^"«.and m v:L ^> f - the maintaining of the 
spring (58) in the last said channel (o ) being achieved by means 
of a screw (6o) , the. rotation of handle (P) around the longitudinal 
axis, depending on needB, when.. introducing the short, lower rod (2) 
or the long rod (3) in the bone (9) being made by means of the said 
instrument (17), for the final introduction of the mentioned short 
rods (2 and. 3) into the bone (9)* reason for which it is introduced . 
in the flared part (y* 71 ) of the longitudinal window (x vi ) , all instru- 
ments (4, 5, 6, 7, 0, lo, 11, 12, 13, 14 and 0), which axe -manoeuvred 
by means . of handle (P) , having. each one of the collars (j 1 , t 1 , b 1 *, 

t 11 , z 11 , i xii , r 1 ** z 11 *, r 111 and v v ) , connected through one of 
the shaped parts^k 1 , u 1 , c 11 , k 11 , u 11 , a 111 , 2 Ui , a iv ^s iv ^ 

and w v ), with one of the shoxt..rods (1*", v 1 , d 11 , l i:L , v 1 *,. b 111 ^ 111 , 
t iii , b iv , t iv and x v ) ? provided with one of the circular seats (m, w f 
e 11 , m 11 , w 1 *, c 111 , I 111 , u 111 and y v ) which .enables their locking 
by means of lock (54) • . 

7#Instrunentation according to claims 5 and 6. characte- 
rize d by thefact that for guiding the long rod (3) during 
its initial introduction in -the bone (9) ,. in other constructive ver- 
sion, it includes an instrument (Aj, fastened in handle (P) , made up 
of a long body (18), to which there is fastened a jaw (2o), by means 
of a nut (19), the body (18) having a long part (d iv ) , connected 
through a circular collar (e iv ) and a. shaped part (f iv ) with a short 
rod (g* v ) , provided with a circular seat (b iv ) , opposed, to the col- 
lar (a iv ), the body (d iv ) being provided with e jaw (i iv ) provided 
on the frontal surface ( j iv ) , with a semi-circular recess (k ) 
having the longitudinal axis parallel to that of the long part (d iv ) 
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in the extension of jaw (i iv ) f a short rod vl ) outside threaded 

and a longitudinal axis in the extension of the long part (d ), 

= serving for guiding the jaw (2b ) f reason for which the latter has a 

pierced hole (m iv ), through which the rod (e iv penetrates, a recess 

(n iv ) having the same shape as the semi-circular recess (k ), being 

positioned in front of the recess (k iv ) of the jaw (i iv ), ba fasten-* 

iv* \ 

ing jaw (2o), reason for which the latter has a pierced hole (m ;, 
through which the rod (e iv ) penetrates, a recess (n iv ) having the 
same shape as. the semi-circular recess (k iY ) being positioned in 
front of thereceas (k iv ) of the jaw (i iv ), by fastening jaw (2o) 
with nut (19). 

8. Instrumentation according to claims 5, 6, and 7charac- 
terized by the faot that, for modifying the curvatu- 
res from the lower, downward curved and, respectively, lower, out- 
ward curved parts (e and o) of the short, upper and, respectively 
lower rods (1 and 2) and from the straight, long part (t) of the 
long rod (3), depending on the bone shape (9), in other constructi- 
ve version, it includes an instrument (D),- composed of * sleeve (3o) 
with sidewise flared edges, jointed by moans of a short bolt (31) 
with a U-ahaped support (32), in which there are made respectively 
a recess (d vi ) and some longitudinal, marginal slits (e vi and f vi ), 
separated from the recess (d vi ) by a wall (g vi ), a stopper (33) 
being fastened to the support (32) and coming in contact with two 
posterior, short arms (34), jointed in turn by means of a short* 
^clt (35) with two fore, short arms (36), the latter bo.ing jointed 
through a bolt (37) to the support (32), in front of the recess 
(d vi ) being also jointed through this bolt (37) a long, sidewise 
flattened part (38), in which there are made, along its longitudinal 
axis, some pierced holes (h vi ), the long part (38) having an outer f 
circular collar (i vi ), serving for limiting the displacing of a 
sleeve (39), along it, as a result of the contact between the col- 
lar (i vi ) and a lower step (j vi ) of the sleeve (39) which is side- 
wise cut out, so that it may come in contact sidewise with part (38) 
in the sleeve being £39) being made some pierced holes (k V *) with 
the same diameter and the same distance between them as those of 
the other holes (h vi ), except these latter *aid holes (k vi ) which 
are placed along the longitudinal axis of sleeve (39), in the lat- 
ter being also provided two holes (m vi ) disposed on either side of 
the longitudinal axis, near a fore inclined end (l vi ) the sleeve 
(39) being able to be closed with a plate (4o), in which there are 
mounted thick bolts (41), which may penetrate through the holes 
(h vi and k Vi ) and, respectively, thin bolts (42) which may pene- 
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trate in the owo holes (m )., in view of acnievlng a more accentuat- 
ed curvature of the Ion* part (t) of the long rod (3), the poste- 
rior arms (34) being provided with sone upper recesses (q vi ), com- 
municating with the outside, placed at the 3ame level when the res- 
pective arms (34) are brought in working position, in which the long 
rod (3) is introduced, the respective rod in this position being pla- 
ced under the long part (38) end the sleeve (39) and, implicitly, 
the part (38), the Ions rod being curved, the modification of the 
curvatures (e and o) of the short rod (1 and 2), according to the 
shape of the bone (9), being made by means of sleeve (39)- and bolts 
(41, 42) between which there are introduced the short rods (1 and 2), 
as the case may be, with the maintaining of part (30) in working po- 
sition, a bolt (43) being mounted when not working, in the holes 
(o vi ), drilled in the support (32) and the lower ends (p vi ) of the 
arms (34) being introduced in the slits (e and f ) and finally, for 
transport and sterilization requirements, the sleeve (39) and the 
arms (34) end, respectively, the long part (38) are rotated around 
bolt (37), so as to bring them in the perimeter delimited by the sup- 
port (32), position in which they are placed under the wall (g vi ), 
the 3leeve (39) being revolved around the bolt (31), being locked in 
the support (Jo), the bolts (31, 35 and 37) being secured against 
loosening nuts (44, 45 and 46), in order to prevent the displacement 
of the component pa*ts during the transport, namely the short arms 
(36) and the part (38), two spacing pieces (47) being provided. 



WO 87/02572 



1 / 8 



PCT/RO86/00001 



< 





/ 



f*9 



F/S.1 




f/g.s 



3. 

v 




*' : 
\1 



A 



F/G.S 



FIG. 6 



T 



/7<?.7 





r. y" ^" 7 >» 




/7?" /?" 



F/G./8 




c'i b" S y' 

^-iM- 




e" a" /"' 



V 




^" £>" o 



2" tf" 




/7ft /7 



WO 87/02572 PCI7RO86/00001 

2/8 




WO 87/02572 



3/8 



PCT/RO86/00001 



23 2^ 22 B 21 




FIG A3 F/G.U 



k w 39 




WO 87/02572 



4/8 



PCT/RO86/00001 



1 






1 


J. i I 


1 LLL \ 

— ii'^L — 




jfr 






.?/ 32 33 d"' o vf 

m.S2 



& *f 35 36 12 



38 





¥2 



39 



F/G.S3 



&G.S6 $j 
36 32 

L-jL 



F/G.S5 



40 






FIG.57 



FIG.SS 



39 W 



WO 87/02572 PCT/RO86/00001 




FIG. 6^ FIG. 6 5 




FIG. 6$ Ft 6.67 F/G.68 FIG.69 FIG. 70 



WO 87/02572 



6/ 8 



PCT/RO86/00001 




WO 87/02572 PCT/RO86/00001 

7/8 




WO 87/02572 



8/8 



PCT/RO86/00001 




INTERNATIONAL SEARCH REPORT 

l«.^.«.on.. A,p»c.,..n NoPCT/RO 86/00001 



CLASSIFICATION OF SliaJtCT MATTIR {U several clsssificatlon symbols apply. Indicate all) * 



According to International Patent Claaalflcatlon (IPC) or to both National Claaalflcatlon and IPC 

IPC 4 : A 61 B 17/58 — -- - -- - 



II. FIELDS SIARCHCO 



Minimum Documentation Saarchad • 



Claailflcatlon Syttem | 



Claaalfication Symbols 



Int. CI, 



A 61 B 17/56,17/58 



Documentation Searched other than Minimum Documentation 
to the atent that auch Oocumonts are Included In the Fields Searched » 



III. DOCUMINT3 COHSIDtREO TO ■! RtLIVAMT* 



Category * | Citation of Document, " with indication, where appropriate, of the relevant paeeagea i« 



Relevant to Claim No." 



A 



4 



US, A, 4 483 335 (A. TORNIER) 20 November 
1984 (20.11-84), see fig. 1; column 2, lines 
1-8. 

US, A, 2 579 968 (L.V.RUSH) 25 December 1951 
(25.12.51), see fig. 13; column 4, lines 
30-37. 

US, A, 4 055 172 (J.ENDER et al . ) 25 October 
1977 (25.10.77) 

& FR-A-2 237 609, see totality. 

AT, B, 376 119 (B.ZIFKO) 10 October 1984 
(10.10.84), see totality. 

US, A, 4 381 770 (A.J .NEUFELD) 03 May 1983 
(03.05.83), see totality. 

GB, A, 1 389 427 (D . GALLUCCIO ) 03 April 1975 
(03.04.75), see fig. 3-5. 

US, A, 4 Oil 863 (R.E.ZICKEL) 15 March 1977 
(15.03.77), see fig. 1-5. 



(1) 

(1) 

(1) 

(1) 
(1) 

id) 
(i) 



• Special categoriea of cited documente: '* 

"A" document defining the gtneral atate of the art which is not 

considered to be of particular relevance 
"E- earlier document but pubhehsd on or after the International 

filing date 

"L* document which may throw doubts on priority daim(a) or 
which la cited to establish the publication data of another 
citation or othar special reseon (aa spaetfled) 

w 0" document referring to an oral diacloaure, uae, eihibitlon or 
other mean a 

W P" document published prior to the international filing data but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with tna application Out 
cited to understand the principle or theory underlying the 
invention 

*X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step 

«Y* document of particular relevance;* the claimed invsnhon 
cannot be considered to Involve an Inventive step whan the 
document la combined with one or more other aucft docu- 
ments, such combination being obvious to s person sfciied 
in the art. 

M 4* document member of the tame patent family 



IV. CERTIFICATION 



Oats of the Actual Completion of the International Search 

10 December 1986 (10.12.86) 



Data of Mailing of thla International Search Report 

15 December 1986 (15.12.86) 



International Searching Authority 

AUSTRIAN PATENT OFFICE 



Signature of Authority Ofl)e.r 



Form PCT/IS A/210 (second aheet) (January 1945) 



Anhang sum internatio- 
nalen Recherchenbericht 
uber die internationale 
Patentanmeldung 
Nr. 

In diesem Anhang sind 
die Mitgiieder der 
Patentfamilien der im 
obengenannten interna- 
tionalen Recherchenbe- 
richt angeflihrten 
Patentdokumente ange- 
geben, Diese Angaben 
dienen mar zur Lhtarrich- 
tung und erfolgen ohne 
GewShr. 



Annex to the International 
Search Report on Interna- 
tional Patent Application 
No, PCT/RO 86/00001 



This Annex lists the patent 
family members relating to 
the patent documents cited 
in the above-mentioned Inter- 
national search report. The 
Austrian Patent Office is in 
no way liable for these par- 
ticulars which are merely 
given for the purpose of in- 
formation . 



Annexe au rapport de 
recherche internationale $ 
relatif a la demande de 
brevet international 
n°. 

La presente annexe indique 
les membres de la famille de 
brevets relatif s aux docu- 
ments de brevets cites dan^ 
le rapport de recherche inter- 
national vise ci-dessus. Les 
renseignements fournis son* 
donnes a titre indicatif et 
n'engagent pas la responsa- 
bilitfe de 1' Office autrichien 
des brevets. 



Im Recherchenbericht 
angefuhrtes Patent- 

dokument 
Patent document cited 

in search report 
Document de brevet cite 
dans le rapport 
de recherche 



Datum der 
Veroffentlichung 
Publication 
date 
Date de 
publication 



Mitglied(er) der 
Patentfamilie 
Patent family 
member(s) 
Membre(s) de la 
famille de 
brevets 



Datum der 
Verbffentlichung 
Publication 
date 
Date de 
publication 



US-A-4 483 335 

US-A-2 579 968 
US-A-4 055 172 



20/11/1984 

25/12/1951 
25/10/1977 



EP-Al- 


0 


095 


990 


07/12/1983 


EP-B1- 


0 


095 


990 


18/12/1985 


FR-A1- 


2 


527 


921 


09/12/1983 


FR-B1- 


2 


527 


921 


12/04/1985 


None 










AR-A2- 




203 


977 


31/10/1975 


AT-A - 




6 


344/73 


15/04/1976 


AT-B - 




349 


607 


10/04/1979 


AU-A1- 




70 


083/74 


18/12/1975 


BE-A1- 




816 


329 


30/09/1974 


BR-A - 


7 


404 


761 


17/02/1976 


CA-A1- 


1 


030 


416 


02/05/1978 


CH-A - 




561 


536 


15/05/1975 


CS-P - 




175 


379 


31/05/1977 *" 


DE-A1- 


2 


341 


439 


06/02/1975 


DE-B2- 


2 


341 


439 


18/11/1976 


DE-C3- 


2 


341 


439 


20/11/1980 


DK-A - 




3 


826/74 


03/03/1975 


DK-B - 




146 


818 


16/01/1984, 


DK-C - 




146 


818 


23/07/1984 


ES-Y - 




201 


146 


16/01/1976 


FI-A - 




179 


374 


19/01/1975 < 


FI-B - 




59 


919 


31/07/1981 


FI-C - 




59 


919 


10/11/1981 


FR-A1- 


2 


237 


609 


14/02/1975 


FR-B1- 


2 


237 


609 


25/02/1977 


GB-A - 


1 


472 


593 


04/05/1977 


HU-P - 




172 


775 


28/12/1978 


IT-A - 


1 


053 


793 


10/10/1981 


JP-A2-50- 


054 


183 


13/05/1975 



-2- 



PCT/RO 86/00001 



US-A-4 055 172 



25/10/1977 



AT-B- 376 119 
US-A-4 381 770 
GB-A-1 389 427 



10/10/1984 
03/05/1983 
03/04/1975 



US-A-4 Oil 863 



15/03/1977 



JP- 


•B4-57-013 


9Q7 

t-O 1 


1 fi/O'3/1982 


NL- 


A - ' 


7 407 




91 /m / 1 Q75 


NL- 


•B - 


164 


ly / 


1 ^ / H7 / 1 QftO 
LD / U f / J- SOU 


NL- 


■C - 


164 


iy / 


i c/i o/i QftO 

ID/ J. / 


N0- 


•A - 


742 


1 71 
1/1 


01 /m /i 07^ 


NO- 


-B - 


136 


331 


1 c / r\a / 1 Q r 7 r 7 
lb/ Ub/ iy / / 


NO- 


-C - 


136 


331 


O/l / no /l Q77 
24/ Do/ iy / / 


PL- 


-P - 


93 


410 


30/ Ub/ iy / / 


ZA- 


■A - 


7 403 


515 


29/ 1U/ iy / b 


AT- 


-A - 


9 


395/ 74 


15/ 08/ IB / / 


a m 

AT- 


-B - 


342 


/ ou 


oc /n4 / 1 Q7 ft 


CH- 


-A - 


578 


340 


13/08/1976 


DD- 


-C - 


117 


176 


05/01/1976 


DE- 


-Al- 


2 459 


257 


11/12/1975 


DE- 


-B2- 


2 459 


257 


02/03/1978 


DE- 


-C3- 


2 459 


257 


21/11/1985 


ES. 


-Y - 


208 


904 


01/08/1976 


FR. 


-Al- 


2 272 


634 


26/12/1975 


FR 


-Bl- 


2 272 


634 


10/11/1977 


SE 


-A - 


7 416 


285 


01/12/1975 


SU 


-D - 


704 


430 


15/12/1979 



None 



None 

BR-A0- 7 207 938 
FR-A5- 2 160 216 
IT-A - 943 653 

BE-A1- 856 663 
CA-A1- 1 070 453 
CH-A - 615 822 
DE-A1- 2 731 056 
DE-B2- 2 731 056 
DE-C3- 2 731 056 
FR-A1- 2 358 871 
FR-B1- 2 358 871 
GB-A - 1 574 790 
JP-A2-53-036 982 



18/12/1973 
22/06/1973 
10/04/1973 

09/01/1978 
29/01/1980 
29/02/1980 
26/01/1978 
12/07/1979 
13/03/1980 
17/02/1978 
19/09/1980 
10/09/1980 
05/04/1978 



